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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device in which the potential of a [ 
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conductive supporting substrate can be fixed at 
a desired level while employing an SOI substrate 
as a chip substrate without requiring any extra 
process or a back electrode. 
SOLUTION: A chip 110 comprises an Si02 film 
102 and a P type second Si substrate 103 
formed sequentially on one major surface of a P 
type first Si substrate 101. The second Si 
substrate 103 has isolation trenches 111 and 
112, an outermost circumferential isolation 
trench 1 15, a plurality of element forming regions 
120 isolated by these trenches, second element 
forming regions 121 and 123, a peripheral region 
130, and wiring 150 for connecting the contact 
region 135 of the peripheral region 130 with a contact region 125 being connected 
with a desired potential, e.g. the ground potential, in the second element forming 
region 123 surrounded by the isolation trench 1 12. 
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(57) [g^] 

[IIS] f7yi«tSOHMfflV^^?), *r/c 

f'^i l Of*. PScofSi SiS«l 
0 1 <£>— ±mm±.lC S i0 2 Hi 02t PI©I 2 S i 
£$1 0 3*5-©|ffl^-c-aS$iX, ^2Silil03 
CD* lC#Kti* 1 1 1X151 1 2 **WS#8t*£l 1 5 

2 oi« m2m*tef$.m®i 2 1, 1 2 3 1 , jniatH« 
not, r<£>j^i2ffi$ci 3 o»3.^^^ hffiiSi 3 5 
l 1 2-CH**tfc!B2*^^«[«i 2 
3 © jJrSwttflr, #J x. «^ifi«i(c«i^i- 3 a > * * 
h««12 5i <SrS^i-5^j22ffi«c^gailS 150i, 
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115 S*-JiJ#Bt* 

120 s&^-JgMSfgfcft 
121, 123 % 2 
125, 135 ^^9 9 hf&& 

130 rasa®** 

ISO (gia®«S)BffiBi» 

161 ^a5Ka«ffi«B 
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mftm&mm Lfc«jiSr*i-5 S O I (Silicon On Ins 

uiator) m&nmfc^mftmwz.ffimnmT&Mjs.Lit 

.So 

[«*JI 3 ] HfJfE^ s/ ^ < t fc 2 SroMIS^ 

[»*JS4] HfrlE^s'^5 > fE«EEI&f^l§IKj:. 
£E«Jf^lHl8Si:Sr^, £ <bl!iJfEiiSSJEE»f£|I18&£ 

-sit** 3 te«(o^^^si«„ 

*tf »#S 1 4 v ^fix^ l JSIc!E«cd±£«#S£R, 
[ft** 6] WIE^y^s«yj|HMXlHl»tc:g8HEi-«|g 

mJlElEKj[E]!S&g|$ t SSHE L-C^S»*« 5 iE*roiNlffle3S 

So 

7 ] Bfrffi**Sfij»s, < £ t/7Xvf 

[W#JS 8 ] HulE#*tt^J*S«*s-^*S^»»^S 
tilX'fo <0 . ii>ft < £ 1 rnfte^ * ^roWIEJlfflMlsE.!: ft 5 
fttrfE^atWifi, -i»«S-C*>*lll*lCi»S7v^-r*t 

a> i mzmmv^mftmUo 

icmm. Lfctt*JS 1 8 V >T 1 *{w|S«fe<Z)^ft: 
SI Bo 

[ft*^10] SWE^y-Jr— TCP (Tape Car 
rier Package) 9 Ktt©¥i*fl:H«. 

T— *«®¥*{«l!WBjS3*tfcSO I "(Silicon On I 
nsulator) 9x^^«|t5f 1 1Mb , i!ulE-«SM 



5MB»*»)«tS*2iet, iiirlE#l«*T*KIBS;h,fc 

-f^mmum^r^-r 3 # 4 -is £ » suie^ * 9 -r 
[0001] 

ILtlMftSSOI. (Silicon On Insulator) & 
4mm (E(T> PDPgtitS) sfc^teii^ Knyu 

[0 0 0 2] 

[ft*0>tt«] PDPS6«^ELfi«iSEo5piiS!**S6 
Rte*s^Tf±, /J^b, ftSflaAv^iifflHJtBAtH** 

[0003] il2lt #fFffl 2 7 7 0 6 5 7 

<omx% (a) fiiHigsia. (b) t±*:<D®}ftmtemx&> 

ho 0l-2Sr#It4i, ^*P«i^M^5tLfcffi«^ 
KlbSB («^3[hIHRIhI8S) 6 0 011, ft#^*CL (CJt 
^t^tl^iSrtoayfyfCR CR frbC 

, f#Mh7y-^^ («T, pMOSii-5) 611 
k.?4Hr— KDl cl ^H-TSfctoco^-r 

nMOSi«) 6 2 1 iy-f'sj— KD 2 t - 3Ettcm$ 
I^CL i*fiElSS:^U-C*6S!i«ASriaiDl-*-*fci(>© 
-fy^iS'Llt, ttl^jSr'vO l:B£tSpMOS6 1 
2t, SifeflitetCiaSi-SnMOS 6 2 2 t5r^^LTV^ 

^cSr f 0 t-f 5t> ii^ft?3 f 0 XCL xvo 2 <D*^j 
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[0004] fi**igifi»«6 ooii, ^(Dmmam 

Z-tZo mi 2 (b) co J; o W;7j£3£±{f5i§-g\ 
pMOS 6 1 1 Sr^lCLTEl 1 3 (75 <t 5 ^ffiHISSSr 
JfM1-5o LI, CL KJ;oT*j££*l-5*«lH]gSfc:j: 
otlilAliVo ST*3i_h'9, ^©STpll:pMOS6 1 2 
LTtti^SrVO -igKiHia&ftTtf 
3*a\ nMO S 6 2 1 Sr^VC: LTHI 1 3 (75 J; 5 ft* 
«E]I&*«J*LTa*&0V*^£T«\ nMOS6 2 
2^^-ViCLTO ViC@^-f-5 0 rttb— *(75»)f^f4, 

^iHisscosjf^T'fo «9 , cl &xmvin=-*/u#— vm 

f4, i»)W^V0 /2(C@^$tt5 0 

[0005] r (75ig;a:^iEt»jg« 600^p DPgil; 
mmir5tg&, MZ-ttmi 4<D£ol£ltij]1tii6 0 1&7 
V X-^T^-f 77u^ y^KD.* =3f -y >|gi))Ie]SI^C75|g|rj 

I C5 0 0(OKI±^#a«jlii(S£ J 7 L 5 0 1 tlgLtffl^ 

bth& a mm i c 5 o o (4, Amu^mwMm^ 501 

S5 0 6 a~5 0 6 x ^fj^X^f^ 7*7 V 4 /<%./U 
(VffifeinnMlZ.mSl'Xio'O. CL (4^(75ttJ^iS5 0 6 
a~5 0 6xH*ttlT'M. SWSB5 10J4, IS 
t©CMOS^yfgP5 11—51 xT'tffi&^ft, #'J 
'MCMOS^-7fS55 1 lit pMOS5 11P(75 
V—7 KK^Si nMOS 5 11 N(Oy— KMV 
S§ t roe^JgSBSflc^ «t 9 MBESI5#»WK«H : - 5 0 l Kg? 

#aS8ftj&N 2 1 StUU** 5 0 6 a lCiiLtl/^ 0 to 
©CMOS^'fs'fSU50 2~50xt > tfcBJ{4^l&-r 
5t)5, EID»fifcT?fc3. «T, CMOS^?f»5 1 

l *»e>ac«stis«ffifSriHiiixi-5«^iHiiu»f^^ ran 

I C 5 0 0<0U}.^jSSS5 0 6 a , #ag^-£N 2 1, pM 
OS5 1 lP^Lt, $1CR (ClHllCl^tlSo -(75fc 

», iEtrji csoo^ anto^y 3 ^*«±{ci e# 

StfltitT'flM 115 ( a ) (0 4 5 fc**»rifi 

«3tt*"J (SSHBUJKttia 1 6 (a) ) , PlSt6 5 3 
0iN^i;^±/M^-7 1-7^^ 5 9 1 £SeJ3 

fcoTVVfc. iiXic*TL, S O I S«±K8S#fifM*jgT' 
7TMLfc^(4, HI 15 (b) (04 pTi^ffSfflfitt 
ft 9 ($flGH]ttttia 1 6 (b) ) , *ffi£*CL *»P>tfe 
«*4xS«ffiftt, ±T^*CR ic[HlliX-r5ii7)5T*#5 
h ^ 5 *U^735fc 9 , $^£lt£BKi I C «r£tr!«ME¥ 

##:$ga-ei4, ^ y tusoi <m^ 

[0 0 0 6] 

JDx.-OhSHIS> «M<b£i**t>5fc£>(cf4, IEtrj[Hl8Si L- 



^T*fo«J, iESt)lH]S&(CO^Tt.TCP (Tape Carrier P 
ackage) m<DMM->< y7~ v^(75»«SK\ 7 1)7^^ 

r. <75 «t 5 t^^S^^ 3"7"- s^©*irt\ y\)y7^y7 

aas^jciRbTtt, wttfai oic*-rj;5t-, 

T-!/:/ 8 o 0(75*ffi8 o 6 (sirf-39s»ift**t"Cv^j:vMi 

©a) (4, T^7^F^<nm<Dmm#i:mmi*ti-r7v 

—^HsyVtMbteZMbK ii^T-fcSo ^(75fc#\ ^ 
yT'SSi: LT SOI *B«:flJ^fc»§\ a#tt*£tt 

SIKtc S O I S«SrfflV ^fcfyy8 0 0t% *«tt^«F 
Sfi8 0l^7D-f^^^it/f5i:, 

8 0 3 (cffM^tlfc p - n^(75iS»BE(4, #J;i 
ff#fr3?2 6 5 4 2 6 8 ^{4#ffr^ 3 0 6 1 0 

2 0#^«liW*StfCV^S«t **tti«f»K8 

0 lc75ffififc{c6Sc#L-C^fk-r5(OT\ 8 0 

1 ^7D-r-c :^:|tt&£&oT^(0«te£jg^ft1ttK 

^cs 0 r(75fcJ6, soiSMfflv*fy7"it a* 
(75 y — \ty u— Acoj; 5 l-T^ 7^ KSr^Fi-S^y-y— 
^(4^5fE34»P>^tfe^HTI/^fc*s, *^-^jf^^ttT^ 

Sr@!eT*#/«CV\ TCPSr-^tf^y^r— ^ (O^^V^ 
{47 y y^y^8i*^Ollffl«ttJ5fe**>ofc. 

[0 0 0 7] Cl©raH«:»ft-*-5— o©#ifc£ LT, ft 
§fl¥6 - 2 4 4 2 3 9^ffi CKT, ^*P^J 2 ti" 
5) , ftfflW- 1 1 -3 5 4 6 3 1 («T, 

3 i-TS) ^^(4^2 000-15640 8 -£-4*$B 
(WT, <&*P«4i:ihS) (-(4, fs/XSiiLTSO 

[00 08] B 1 7 (4, <£WJ 2 (C§B*$tbfc**#:^ 
iSr7y y^fyXIEKLtt #(75±g^ {7$ y 4 7 
ms&&> Srtt^cLfclB^Wrffiia-C&S. 017S:#B 
C«)^3|tfr3S«©^*ft:Ji 1 6 0 3 »4>|K||gft 
Ml 6 0 2|r: < t*)^i^Sffil 6 o l a»P><6»3;h,3 

16 0 1 iCjg-T 1 6 0 9 (Oftijffit^ 
ife^$^fcMI&*fr 1 6 1 0i4^*^S«l 601ifl 
i22«««fH 6 0 3 b tSrffi»UT*it), rtl(c4i9^# 
16 0 1 |7-J4Jli/2fW(gB 1 6 0 3 b t IH Ctfii 
#4-$ix5o JHI32WKA 1 6 0 3 b{4^JFMffi^a5i 
^(C^iJx.(4.^>7° 1 6 0 7 5rS CTieiSS« 16 0 8 

m#m 1603 ©*E«a» 1 6 o 1 tews 

[0009] 1118(4, tetom3,cm^&titz¥mfcm 
m.(D±m%mmmxh^o m i 8 z^m-tz t , r(o^ 

*f$^ai4, v-y => >SS 17 4 1a (75S?Bg(CN + m 
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*m&m 1741b meNis i *mi*5iftmm i 

7 4 l(Dit->!J =<V®Mti&l 7 4 3^ltN- M¥ 
m&mi 7 4 2SraSftTSO I S«SrS)5gLT^5o ¥ 
sg&jf 1 7 4 2cDi«ftjEMO S F E T*f^)fM$tl5 
*^ffM^«l 7 3 OfCtt, *ffi«{CN + S^fWS 

1 7 4 4 %mi, :»N + S^fr^«c 1 7 4 4 SrFJfS 

sggftstp^ Lxs^i-^ffltf <t 9 y =" >mi\M 1 7 4 

PS^ifrWl 7 4 5<7)^ffig(C(i^##:Ji 17 4 2 

£ PI^1#I«1 7 4 5rpi»PN«-a-^^^-v^* 

t U-C^SgStRI^ L7t{&gtCN + M^&ffiAS 1 7 5 

3£s£i:i\ n+ m^mttmwi i 5 3 tiwgL-TP + m 
^mftfat&i 7 5 4^mv^. n + m*m&m®i 

7 44 IUZ K W 1 7 4 6*. N+ M¥*fftfM£ 

1 7 5 3 <t P + m¥-m#Wit& 1 7 5 4|C|jy-^til 
7 4 7^r^— ASteL-T^ftT^So *|#il742 

y 3 >mitm 1743d L¥m#m 17425: 
<o , m?Mf$.mts& 1730 tir (ommfrmm 1749 
wmsmztuztmitm 1 7 4 2©ays«teJ&m u«t« 

1 7 4 0fC(4->U aV'IWkitl 7 4 3 SrSii L.*m&& 

wmmi 7 4 1 (;iji-rsN + M/Ky ^yayHW* 

111 7 5 2 SrMUfCV^So *Mf#£8r£4R 17 4 

i <o*ffi®jjs'p + iwt tf*p + Mtfy ->y 3^75^^ 
zmnm&mtf&o mmm 1 7 5 2 naimmmiLmfe 

flHSl 7 4 8^S^LTl^5o H^ft-CV&V^ s 

fontiLmfenfe 1 7 4 8 14, y — 1 7 4 7 <t ^« 
tt-eawb-cv^s. 1 7 4 2w*s('tt 
>^®1S 1 7 4 6, y — 1747 &i>*Stgflffi:ia^: 

til 7 4 8#^£ix5<M*K^Ti|fe»ffll 1 7 5 1 
$MKttTl^5. Ml 7 5 1 *(C$>oT, PI^ 
I«1 7 4 5 ±<D¥mfcm 1 7 4 2 t N+ S^ttflMS 

i 7 5 3 fBfeeioS&figli 7 5 1 ictfiiS^- MHfc 

• 11 7 5 5^Lty- Mil 7 5 6^^{fCV^„ 

[0 0 10] ±IE*^<7?^«^ecON^--v^uKftff 
mos FETcoSbfm, y— XWMl 7 4 7 ilit(i 
H^Wll 7 4 850Vi LT, y— Mil 7 5'65 

^-y w^ffiT' k ^-r >-m® 1 7 4 6 {ciEfl;j££Ep;>jp u 

X^<t, #^il 7 4 2 tPl^i*ffi*l 74 5 
P^cDPN^-g-^fb^WWl 1 7 4 2ffliJ(c^5:jl^#t)« 

5„ roit, ^gft^dw&i 74itt« mfami&m 
■fernm 1748 a>e>*gflji 1752^ ltm^ 0 v 

(C^oT*d'9, v-y a^gHlilJIl 7 4 3^LT7^- 
Ky°u- h i LTH< <DX'±m(D^m^Mx.X^m 
»mi 7 4 2i->!J3 V^CSI 1 7 4 3 W\(D^-mt^^ 
Mfomi 7 4 2W*S(C[6]^9*(p]iCSg5.ii*M*t^5/-C 

*ll 7 4 2iPS*fffi*l 7 4 5P^»PN»^-cD 



[0011] ;©j;?i:soi mm<v¥m&$.i&mm 1 
741 (dm^, mm^m-ttc&mnizmfcnmi 7 4 
8&ici,xy— ^mmi 7 4 7comm^m^-r?>^t{c 

<fc<3, ^y^mm^SO lSt5<SrfflV^c^^y*(c:, SO 
I »g©Sffi{Cfi;H£l§:tt 5rt/i<MOSFETiT- 

^)*$ix5*^Mffi«i 7 3 oftxvmmmRMft 
^s^fuffl LTHWffiMo s f e Tm^mm'^M 

X\ lor W^IffiMO S F E T 5rf tS^iftgt® 
J-v^, (1) BiSI©IC/^^-^iU»B 
GA (Ball Grid Array) , CSP (Chip Size Packag 

e) \cmm.XZ?>± (2) ^y^F^-y^y 

[0012] mi 9(i, teftm4icffl^£titc¥m&m 
WL(Dmmmj$mxhz> c m 1 9 zmmirz t s ^<o*m 
frmmtepmis y => ^^m^nmm 1 s 0 1 
1 i&t»i^bM 1802 mmzti, mem 1 fetHMUi 

1 8 0 2±(CPS->y 3y©SO 111 8 0 3**89: it e> 
*i x roso 1 i 1 8 0 3 i:@*$nt^4i^i»:^ 

[0013] X, SOIS1803 xt^SB 1 IfiKKfUi 
1 8 0 2 SrRffl LT#3jf^«f*« 18 0 1 ro^ffidig 
t5HM 8 0 4iSf^ott»^^ll, BBTLl 8 0 
4 offljffi&tf HEBS-SS 2 i£fe«<L;fll 1 8 0 6 x%m LT 
^^■^ilffi«^ffM$tiT*J ij , SOIfl 80 3l:» 

j££tiiz*mfam?tfmi«.mc#M£tiz>c so 
iii 803 so 5 ^ i n&iftitf bn 1802 l-c ¥ 

*#3t«fS« 18 0 1 <D*ffi^aH-SM7L 1 80 5#i 
5£<7>{£»-^J?££ft., r?fl?Ll 8 0 5co{|iJffiS.t>*|gs^p 
!)•>!)= >-T:-*±5 LT, ^*flc^«fS« 18011: 

m{u.%5-z.z>tztb<nmm,&m 1 8 o 7 St^l-c^-So 

[0014] SOI11 803 #«fls:g 1 
8 0 7tr»f 5MP 1 8 0 9a*j&j*$;ft,fcSB3«6ftiMfc; 

■ti 8 o 8i>mmzti. mc-<D%3mmmitmi 8 0 
8±.icnmm<DT;i-^.=-<yj±mmi 8 1 o&mf&ztix 

V^, 111 8 1 Oii, mmzmill 8 0 9Sr3fE±*UT 
Wtftl 1 8 0 7 tt^ciiL-tv^, roi^^i 

#^{-±•3, mmicm^titcmmi 8 i o*»e>3fa© 

«ffi«r*«MfiE«f«« 18 0 1 Kft#-t S r t S- pJtBlc 
[0 0.1 5 ] ±iz& Lfc-£:*q01J 2 ~ 3 li , V ^-f ttt> S O I 
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&1)U-f2>-&^tfh <9 , 2d«l#]3, 4 {4, l/^tttSOI 

m?#mm t ■vt&emt&mft 5 ± «> , pj» &t&f? 

[0016] «ot, *^B^»g«)tt, T-y^mm-s 
•tent* s r. t * < mm^ftmRcomiiLzmmnmu 

[0 0 17] 

*«|Ji:*«tt^«paitE<0*«®S:ll-^LT*5»ttf, # 
m tlCX% -5 riW>ofc 0 #3§l§Ef4, ~(D%3 

[0018] ^(Dtznb, *wm^£z>¥mfcmmti. m 
«it^w-f-5 s o i ««©fltifla**flsji+tc3fa«)*^ 

[0 0 19] Z.<r>b%. flfE^gftfgtf) ^O— ot55, £T 

[0020] mrlE^yy^, 0ijjttf«»«Eas i o 



[0 0 2 1] X, BufS^s/^ii, ^^3gfiWiEit)[HlBSIf|5 
&-£tr i:t>mJfeigti]lHlSl^t{4 
Swaps' ^^-CSBBlEi-Si:*^, *^0itRlHlS§{ct>S 
tt-fS[HlJRffl«ffiSr3EKfl|*.5ri:t-e#5. X. BusE 
iS*S!l»4, ii/7Xvf^/KiMtf 

[0 0 2 2] X, H(flBS»«tt5«pa&E^-?»«a#i»#: 
&tE<© t # , < £ 1 SulS^- y ^©BWEHiaWljE t ft 

[0023] /"y^-^lcMLT 

[ 0 0 2 4 1 x, mm&Htmmow&jjmtt, -mn 
M*m#m£±\zmmm&frvx~mmM*m#m&te 

t 3/ TVS W^TrofifrlE^^^fi^SrHtpft 

[0 0 2 5] 

Lxum-tZo 

[0026] 01, 2 (j, *mw<n¥mfrmw.<v-mm 
Mm&m.w-tz>ittb<Dmx', m 1 n^m^mm.^ y ■?* 
±w<n®&frti.?mm, 1212 (a) , (b) (4, **L-e 

tlHI 1 ©A 1 -A 1 ' Ml)!A2-A2' gB0*|&it#J& 
WffidlT'fcSo Bl, 2Sr#BSi-5t, 
S'7'1 1 014. ^a-tt^^T-fc-S^Jx.fiJtffifeil 0 
£2 • cmff^ ! 6 5 0 /imt$OPl$l V!J 3^ 

(si) ssio i <D-±mm±{a£Mmxhz>m¥-tf 

• 1 wmCD->y ^8f« («T. Si0 2 

1 0 2 i^^S-efc^itffifet^ lOQ'c mT*ff^75S 

5 iummstopM^2 s i *ki o 3 & ^ (Dmfrxmm 

m 2 s i i o 3 ©ftiMli i i i ^t) 5 1 i 

2 1, 123i, Hi2ffi*l£ 130^ r. (Dfflmffii®. 1 3 
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oc^y^ hmmi 3 5 tm*-t£&w*i i 2 -eras 

iS«tt^SNSEl-5 3 >fi 9 hmm 125t SrgStti-.5 7 
W -A- KftSUBt l 4 0 ±(c^^tLfcg£^ I50i, £ 
bhffiZ-X^Z* W, @^fi«IB&i-57!)N rro^ 

J^^St^l 1 5-C'i*tlfci«M«l 2 OMf 2 
^TgrieWK 12 1, 12 3 IcMrfl Ltfo 0 . E.o^*a 

5 tz LTl^.. X, 'jragj&ff* 1 2 

i 2 iff^sis 121, 123 (vmmwte. m 

r\ ti>mmm®i 3 on. pii^t^s. 
1 cm, ii3icms;Wic^i-j; 

■7^/M 0 0±IC»yim«8-C|B5«JLr*i3tSix, !7~^ 

[0 0 2 7] ^s/7°l 1 OSr^VVV^icJ^fitf-ft-r 
Si:, fy^l 1 Oro$«® 1 0 7©S i 0 2 IHSB 1 0 

m. i o 3 (Dmmw$L i30igisi m®. 1 o 1 trow 
lsissioi <nmnm*\s}-ic L-c^ftu, ss 1 s 

iSSl O.lOlIl 0 Gftfcnm-W&t&WiZtltii^^ 

ftlffeoti mis i 3KR i o i ro*tettjaia«« 

1 3 oom&kmc^ttZo *%fcm&<n>=i-y-7\ 
i o <Dmm i m$L noit ±>£roai d ft^js#8fi8 i i 

5 <fc 9 *^Jg|£«« 1 2 0 Stfjg 2 *?7gj&Btt 1 2 
1 , 12 3 £^fr£Troi(f^j&««ri><bS^lft{CiS&^ 

®*R&-r^tft<^y7i i o±roffiSro«{iro*1g 
tSBS l 5 0 i:<t 0 Mt5 i t ^T-^ S 0 ^ftlcX 

tite i/ ^mxm&iLX tbhz>Mz.t£T c p (c^tfe-rs , 
sK^tt^:/*^ o l (c «t 9 7*4*yv yt^gi 
«7 OIC7U y^y^jQ&f 6»^-C»t, t^*ro^s/ 
T'S o oroft^'5tc*^Jg^ffiro^5'7 , 'i i o«:fflv\ft 
tf, ^s^i l 0±ro®{£'a>batRLfcffigro9fSro« 

{4^i5i23«« 13 0^jf LT^ ISiMlOl (CffetS 
■tZ-ktfXZ. I2S ifflgl 0 3WcBl$.£tltcm 

[0028] jsfeic. #3SWro^#=ggroMifcfri£ro«E 
5Sr, ±aro«^^*-rs^s/^i i oro$ajg^i£fc-ir 

[0029] #*w©#«**3S«w*iifi:frffiW:. 4>#< 

tt>, ~mnM¥m&3c&m&±izmmm&ftLx-m 

«-sp|-Sr3te* L-ca«OSR^-^««*Eliii-5 SB 2 IS 



t, mw.ftmmxm.mztitcmmnwi&m+Mf&mmc 
[c^ty-i ymi&zfr LxMfmmx'&m s n/cis^ro 

^^ro^tc-o^x, — oro^-j/z/ic-^ti-SS^ro 
^JFMffl^ro^x &Hfr ft*J3#Jt»<0*«roJ3ia« 
^ro^ro{4Bic^(tf>ttfc3>-^^ h?LSr^i~ LT, hu 
IE*^ ffMffi«rtro^?^ro*fi ro«H t Htmt&miaM 

■ mmffismz^tt ? y^mmMm^m-r^m 4 n 

[0 0 3 0] *-f, ^y^°l 1 OroSlijg^jSfcKo^Tfft 

04, 5it fy^n oro»H£:fr&ro-#j£ 

*t7P- ^••y— hT*fc>9 , 0675^9fi, 04, 5ro 

7 a -r - n o 7t y y^mm^m zmm-tz it 

tb'(DmX\ ±f£T.mX(DSnWr^ (@10A1-M' 

[00 3 1] 0 6 75^ 9 S:#fi8i-« i , *"f * 1 IS 
X\ JtS^fitaf 1 0Q • cm, J¥$^6 5 Ommgg 

-epMron i.sissioi ro— ^mm±icmm*m 1 

// mCO S i 0 2 II 1 0 2 £ , Jtffifet^jjfJ 1 0 Q • c 
m, ff$/6$5 mnSfi-ePS«l2 S 0 3 Sri 

oliifffiLfc, lS;}26^yfro?x^ioow 
iU :©^xAioo©tIiBl:« {bSMKtBj&ft 
(WT, CVDirtS) &(CJ;i9 S i 0 2 S^5^B&0. 

5 um<Dmt$mmirz,Tx?j§Bi&&mzfto (06 

(a) ) . 

[0 0 3 2] fe, i2lSt\ !>x^lO0©Sffii 
Bt7*H/-^h («T, PRtt5) 18lSrtt 
b, fiff^rou-^^- (0^-frT) Srffl^Tg*, ^ 

l-c, MFHeammi 2 0, m2m^Bi&m®i 2 1, 

1 2 3Rt/^iafigi§El 3 0<SrS^l£#fig-r5#Jx.f£|gh 
ro^gf«^fflWP^7^^-v^?FML, 
roWoSB7ros i 02 8*5^^qroiy^^^SffiSrffl 

mmofam&fto (06 <b> ) „ pr 1 s 1 £ 

l&i£Lfc&, S i 0 2 m5&^y=7->-y-?X? t LT, 

IS2S iisi 0 z<r>mm\^itn5i*mi5'&x-y 

K*f^ffl^Tl^±L, S i 0 2 III 0 2^Si±J$-ti:Tft 

mi 23 %^&±x<DmT : Bi$.mi&Rxffflmmi$, 130 

£SWc#PI-r5o -rott, ^8I«f1 12, 11 sro 
«ffiS8l^=F©ffi^Srt^:*T» SiO 2 H0 2z)5i 
W LfcjS^J; •? t>^EfflroWP±iS^ro7J^7c# < 

±7{-1-5 (0 6 (c) ) „ i^CJC, l)i/Nl0 0OfI 
iitrh7^h=5r->->7V (±UT, TEOSitS) 
^^S:ffl^fcffiffi«l*BBKft (LPCVD) ffitwiOI&ft 

trntteZTEosmitmi l&mmisX, ^mmi 1 
2, 11 5&$z±icftm-rz b is^mmtm&ff^ 
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(06 (d) ) o 5ra/M 0 0 <7?*B(Cit« LT 

^STEOSfjbil IMS i 6 2 I5?r41xyf 
/< S> * L-C, 12 0, IB 2 1 

2 3 &^tf£T©*^J*ffl«fttWSifl»ttl 3 0CD|g 

2 s iin o 3&sffl£*5^*^Si&s*!ws3:i£-f 

(07 (e) ) „ 

[0 0 3 3] IS3I1T*, <££ocD;fr?fet.L4. 9 7^ 

kmmr i 4 o»o«0fa©siHF*»riii-a (0 7 
(f) ) . y-^MKWv<t/iSte«c®. 

«4 3, 4 4 t{fflffi^{'b^4 2 £ bmitm4 1 a t 
y- 1 ^tt2.1^1h7>v ! X^4 0(75^ 

£-0fJi LX^LXhZ> 0 r7^/^l 0 0co»E(c 

CVDSia i?FiJxfJS i Q 2 8^5 2£ff£ 1 . 5»m 

mmmmLtc^i (07 ( g ) > , ;©s io 2 i5 2^ 

£B;cy?v<y* LT> «*liSS2 3R^J*S«l 2 3 
•C^D-CV^saiS3 1 SrfiSH-Sspa^aSrlti- (0 
8 .(h) ) o 

[0 0 3 4] mz., M&Mt5„ ftffrWH 

14, #JxJ4"0 5 (a) (ipifta^n— CO— ^lj^i-«t o 

PRi^ry/T^x^i 0 OWiffi^ffiCPR 
1 8 3£^frU gft^xs'T'-e^:-'** h?Ll 2 s, 
12d, 12g (£JCF. 1 2T*ft*-t-5tcO,t-rs) , 
1 2 4at/«iZZfiB«SSHEffl3V^^ hTLl 3 4 Sr&twJr 

-f) Srffl^TBTfcU S^r^7"f3y^^ h?Ll 
2, 1 2 4, 1 3 4©A**-V£lRfcUC*^?gj£«« 

1 2 0MS2^f*i«i 2 3 SrStrft-X-rattfll 

tgitJaV?^ hTLl 2, 12 4»t;»ialfi«13 
Otc^-T-S^V^^ h?Ll 3 4©^-yHML, 
= h?LWP^xi/7*T-S i0 2 !5 2&tfS i O 

2 !5?riyfy^U3y^^ h?Ll 2, 12 
4, 1 3 4&PJR (08 ( i ) ) Ltzm. P R 1 8 35: 

[0 0 3 5] MPLfc#3y;?^ h?Ll 2, 12 

4, 13 4A^> #3>??h«14, 12 5, 13 

-g\ &A*Nf4, 1 0l4 a tms • cm"2^N^ 1 Ol^atms 
• c m-2g£as#$ 

[0 0 3 6] 7°7^*fMX@-C% OOd 

^B^Bl- * > y* r- > Sr C V D ftlc 4 <j mm Lt = V 
**h?Ll2, 1 2 4, 1 3 4^y^f> , r'*SL' 

i O2 2 JiO? V^^V-SrB&ic-r-So -;frf-4 

3y^^hM 2, 1 2 4, 13 4JCJ4, ?>-yx 
fyi5s, 15d, 15g, 1 2 6, 136 /^3fct<& 
mtLXm*), =H/f? bill 2, 1 2 4, 1 3 4CDgR 

mwmitsfiZo (0 8 ( j ) ) o 

[0 0 3 7] W;, fg4I@T\ !>i^iooroiBi 



iStSHiittmi: LT7^5 = !>A (£AT\ Alt 

K'l 6 $^£1-5E»IK^&«*mME 8 
(k) ) , JSic, ^xa10 0O*I^II:PR184 

StBSe* L/C. Milil2^M««l 2 3 rtcDjprJt© ' 
ttffltffi*otV^3V?^ hffl^l 2 5 £Jli22f§*£ 

1 30ffl3>^^ h^wn 3 5 b&&ffi.-rz>mmm*$, : & 
meifti so. at^a©*^w*«ift-#-5rtSfi»iisaE 
»i6o ^m-t^m^mm^mir m 9 
(1) ) . 

[0 0 3 8] #C(C, «»W0&*Xg-C, ^AiOOffl 

1 6 0Sr»SI-t-SS i 0 2 BtSrffS t 1 (fiU 0. 3 

JKl 7&ffML (0 9 (m) ) , j^T^rCOJiiCSOG 
(Spin On Glass ) 1 8&&flJ'U ^^{b^-frfc^^F 
fflg&CD^SI{fcg£ 1 7as»tti1-6*T?SOGl 8££B 
^iy?s<V? l,XmW(DWth&mfa (09 (n) ) U 
M(^cD_k(c->!J a^SfUJt (S i 3 N 4 flI) t 2 

({&U 0. l/*m^t2^0. 5 /i m^S* L<^) f£ 
l*J&Ml/Cftff£fcKl 9Sr^-T5 (0 9 (o) ) „ 
ffl, .r©ftfHbSi 9(4. ->y 3^»afkJ» (s i o 

^S*SrfflV>T^^*fllg|51 6 1 £Hi?R L, i&gCl 
/2 0 1« (^-ftttE^-tir-f) LT9i/«I 
[0 0 3 9] X, ai^^7°l 1 0 #'#J|£j|*fl!ififf>» 

fct, ^fVSNMttff l 6 15HPU MI^CTI 
(C^<V7 P 2 0 1 WLT')i^7'pt7^7t5, 
i«4, #8ie»^xStt % Mx.iffl5 '(b) (C7j^i-4 5 

777",.^ T^-^Sr^ST'^-rs^^ ^"ffM^T" 

zf^tsTM^H^Wm. (kSco#-g-{4k-lleI) HkV 

[0040] l^mmm. 2>mmmm\z.mt>bir±. 

0 oro^^^^yai 0 9 5r^v/y/tJ;»)«LX 
s6:v'>i4, /<7 7- ^icitts 
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[004 l]«x«, 010 (a), (bj ©f 
0 0 <Dftt> t> {£, ^^-etbiJfi^ISJr. 4 9 §Sig Ltc^- 
y^HOiffllf^fcrottS. TCP(Cjf«cLfc*<g- 
(4, 0U*.tf-T , »#'!) 5 K7-fM8 2t^ttfeiX7t& 
rt«ffl}|^5,/j:5'fyty-K8 0S:fy7'l 10© 

U ^~-y~f 1 1 0 (Dft%&mm^>-7 2 0 1 Sr-^trSFy- 
TfMffi&tf^ y7*l 10 OtWffi 1 0 7 Sr»Jh»J|g 8 5 
^•Wik-r5 0 rwt^, f^llO©*tttS»SS 
T-fcSH i s i Sffi ioi <dWM 106 iifdico^mMW 
t^:<^<ttL-Ci/>^W X. Hi 0 (b) (D^TJ-y? 

7 1 ks<>y2 0 1 S:^Lt7n'^^|7>tSlLT 
io «3 „ ^14 Oil S i gffi 1 0 1 (OK® 10 6 (4fi!l<75^ 

y?n o<Dmm<mm \ 3011, ±j*wat»ft^»^i« 

*U5Ci*) *^ J&Sfcl* 1 2 0 RXffSS 2 

« i 2 i , 123 ir&t*±x<o3t?ietfmi&frbnnto 

-tifSrSimt^<fy7 , l 1 O±0>ffig«>«<fc 

^•S'7 S 1 10Sr^^/tJ:!)fi^kt5t, 
VfWQ 107©SiO2 KpB 10 5 icEl^ 

S*l,"CV^j:V^«»«l»aK^C, !2SiS«103 
<Dj^i2ffi*£ 1 3 0 ill S i Sffi lOli Offl-ettSftg 

tta'jgj&gfis. rusissioi ©igtifc, 
Biaffi«i 3 ooi^tPlT-^- c*>ao-e, »i 

S i Stg 10 1 com{i£ii, ^j23ffiJ^ 13 0 i C 

(C/i5„ ^tUc4 0, US i Sffi 10 1 ©SB 10 6 

^(Dmmmcmmztifo^WiX'ti, =f-v?\ 1 o_t 

^Ltft^tsri^, l2SilSi03=fi; 

[0042] w_ti^ i>fcii o , *mmMm<D¥mfcm 
p d p^s-^e i.mm^w-mmm^mm<r>mm 

ffi*^5.W»lHl»«BS:#*'i-6©tflFjg/ J csO I 

mmmmRxf®mm&ft Lxmrnnnm^ftmrnim 

[0 0 4 3] fSK _hf32iJ6^fi(4, ft*m#«J£l 1 5 

^-rs^s^i i osrwt LtmwLfc*!, ±xvm 
^Mj$.mm>ttMmx-m*tix^tii-£, m^-m^mmi 
i5»*<Tfcj;^, nut mftmfrffim&stw u 

*v^*&Sr8ftW-t-Sfc»<o|2|-C, (a) , (b) ii-€rtt 



(a) cdb-b' %<D^mi-mmmx^ 0 

*^il^Kffi$rfcfc/,C^5 : -S'-7 B 2 1 Ofc^y^SSWff 
£*[6]cDfl|j55c(4 % 1 0 bfflmX*3bZ><Z>X\ f-y 

1 1 o t n c#ij££Xf4i3 1 1 m c&mvm-*m\<\ 

»9iB«lSt5.';of^2 1 0(4, **£!#Ri9ttt 
±X(Dm^^mML2 3 114, #Sf?#2 2 

iT?H**tr*sD, jEtc&Sfcus cx^mm 2 21^ 
*»2 23tf 2 mim-ktitcm 2 233^ 

ii3affl^2 3 ocomfccDitimt&tttz^^y- ? 

3 5<a ffiM(oniiL<nn,MX°h2>fflA.l-£='>-'y- ? hM^i, 
2 2 5 £ &J9i2&tt&&BiMl 2 5 0 "Cg^ L-T<^-5 0 

T'jaawis^-f JSia««2 3 o i *s«t 5 tciaa^ft 

5o X, T-y-fcDmftitli, ^4 9 y-Y V^^tCiiJfT 
*ah,5©-e, 3fS(6ltfi:*s»iZ2««2 3 OMfy/fil 
SBS5 1 0 7 Sr^- LTi? l S i S« 1 0 1 {;:«*& «**i,5(D 
i4, ^y^l 1 0<oa^iP«-Cfc«J, 8¥«B<tlftM»4« 
Ifc-f-S. Wc, ^y^©fSjS*jfet>. ^s^l 1 OroM 
IBHIh?*> 9, ^{4»9!ftBJ(4«B&-rs o 

[0044] *&m<o¥mfrmm&xtt<omkJjm 
Wi<ommx-n*m&&-simx*$>?>o m^a. mmtuft 

iSiim S i *«£rffl^.54§£\ Jt«*t*«l~5 
0£2 - cm v Jl$^6 0 0~7 0 0 n rnXfrtltf, mW. 

Tt4» JtSfei^l 0~2 OQ • cm-ei¥$^2~l 0 u 

UTS iS«?rfflV^5^'g•(4, HI 
Jfi^O. 5nm~2iim©Si02 X, 

«r*b*ui«, S«?ES*5 o o°cSS(cLfcii;?fi^^s' 

y 3^A>9 - !7A (A 1 S i ) , fflA!)7./u5 = 

(A 1 Cu) , m, 3>A9T^5 = ?7A (A 
l S i Cu) ^iftrffli/^-ir^-C-^S. 

[0045] x, ±mmmmmx'it, 9t\^ v i^yfw 

T^-K^l 1 2&tf**MI#«*l 1 5&teJ&Ltc'&, 

ri\ 5fe»^3XeSrHJgLT^^^«5 Otc^fS© 
Df^Sr^Ufca, l2X@^r^JSL-C, ^fKflt 1 1 
2, 115*Jgfi)tt5wi:t)T?*5. 
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[0 0 4 6] 

l)iSOIIS5:fy7'ISi L-CfflV^-Cft*6, 
[0 0 4 7] Hi-, rtttCt 19 SO I S^Sr^-s/^SK 
[0ffi»1SS¥fct&D!] 

[Ell] **§ll<B¥*ttSS«ro-^Mi»1B£ift91^5;fc 

<fc>So 

[0 2] (a) , (b) |±, ttfiliKDAl-A 

[13] ^Wo*#frS*^y^B5US*tfc«?3i 
[14] *38Wo^*frS«^^2x^«Jg*ffio-« 
[15] 04(D7p- ^ir— H^— SBOPHWSr^i-H-C 

<fe>So 

[116] *55Ww¥*#«ll«)^y7 ,, «>»ijS*ife*:Sl^ 
S 0 

[m 7 j 7k&m<D¥m#mm<n?- y -f^m^m^mm 
-r&tctb<Dmx\ ±^T.mx'com^mm.m i©ai- 
ai' ^stcffis) sr«s«j^^-rxefeWrffiiaT?as> 

So 

[08] *mw<D¥mfcm&<D^y7 p <Dmm*m*mw 
ai; astfffiicus) 5rsaKic*tiattiE0t-fe 

So 

[hi 9] *&w<D¥mftmw.<D?-v7<DM&%fe*®.m 
-rz,tztb<Dmx\ ±t£jMx-<o&%mffi dicAi- 
ai' &mmici®m zm^m^-riLMmwimmxtb 

So 

[@io] so i&m^m^ti^y^mm^m^m 

-tZtz l lb<nmX\ (a) , (b) IJtMtlTCPff 

3W)tmmmxhz> c 

'[Bin *&w<D*mi*mu<D--mnMm<DtiL<7>&i*: 



©SKWj*3FffiBI, (b) 14 (a) OB-B' St©** 

w*»fB0-es>s. 

[012] #fFfg 2 7 7 0 6 5 7 L 

mm-rz>tz#><Dmx\ u ). tturcss, (b) 
[013] 01 2<D&mt>mw>mw.&W)tfF-f?>bz<Dm 

[014] 01 2^>{S«^,|g»)SI«^PDP^B(c3affl 

s #i & n -r a 0 -e fe s „' 

[0i5] mt>®i&mfi&f(Dmw} i cow^spro^* 

^SrttW-t-SBI-C, (a) ', (b) fifc^rft-eh,, a^ro 
V&KiK £ B^dfllie-e^ Lfci§-&- i SO I 

('7n-rtlrE0T'*)So 
[016] 015 lcS-3< ^«0^0T% ( a ) , 
( b ) fit, *tt^*Lia 15 0(a), ( b ) izMltir 

•So 

[017] #M¥6- 2 4 4 2 3 9#^#(CM^$tlfc 

[018] ^fP¥l 1 -3 5 4 6 3 l^fBicM^tl, 

[019] #PJ2 0 0 0- 1 5 6 4 0 8 -^$81^* £ 
ttfc^^gcD»fE«fig0T-fc-5 o 

5,52,102 S i 0 2 HI 

7 P^Pg|5 

1 1 TEOS^Htlg 

12, 12 s, 12d, 12g, 124, 134 
1 4, 1 2 5, 1 3 5 

15 s, 15d, 15g, 126, 136 9^/77. 







1 6 


AIM 


1 7 




1 8 


SOG 


1 9 




3 1 


Si 


4 0 




4 1 




4 1a 




4 2 


ttttlfcfcK 


4 3, 


4 4 


7 0 




8 0 




8 2 




8 5 


*tJt«HB 


1 0 0 
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1 0 1 
1 0 3 
10 5 
10 7 
1 0 9 
110, 
111, 
1 1 5 
12 5, 
12 0, 



Sisi 

s i o 2 am 



2 10 ^vf 

112, 221, 223 

135, 2 2 5, 235 

2 3 1 m^matfm 



1 2 1, 1 2 3, 2 3 3 fR2 3lHF«dcflRtt 

130, 230 rnmmm 

14 0 ^ >r — KftftlR 

i'5o na««mneiR 

i 6 o n^g^eti 

1 6 1 ftffi&ffi«4£SB 
16 4 

181, 183, 184 PR 

2 0 1 



mi] 



[02] 



[13 3] 




140 136 



l_J 

□ 
□ 
□ 
□ 



! 


i2i 




Ii= : 




— ii 





161 120 121 111 



110 ^5/^ 
111.112 ^ttfflf 
116 
120 

121.123 |g2 2??*£SU£ 
125,136 =«>^ h^ffi 

130 j^iamtK 

150 mmm&imm& 

161 #4Bffi&E@«ft 



(a) 



803 806 
801 



A2 

4= 



130 



201 




123 



A2' 
J 




*^161 

L>hi6i 




100 ,5r*>N 
109 



109 



102 106 



<a) 




17 0i*S»4bR 
19 fta&TUR 

101 Jg 1 S i sts 

102 s i o 2 m 

103 £2S iM 
105 S i 

107 {ISig® 
140 

160 ft&mmffik 

164 f 1 ^^ 
201 



[Hi 3] 





[0 4] 



-j— — 



X" 



E 
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[05] 



[06] 



Ml 

j i. 



j 1 4 1 



^/MlS- 



(a) 



(b) 



102 



isi i 



102 5 181 7 



181 



7 181 5 

NT 



h 102 



(b) 




(c) 



102 5 112 5 115 5 

S 123 M 12Q 130 



102 11 5 



(d) 



^=4 



123 



ioi i 



103 



112 5 115 5 

J 12tt ffi 13Q 



101 



103 



[011] 



<e> 



102 



122 



[0 7 1 



112 



7* 

11 



115 



* 13Q 



101 



11 



140 11 140 102 11 140 



(f ) 




103 




231 ' 221 
161 221 221 



(a) 



230 



31 31 



140 11 52 140 102 11 140 



i& \j w y yr ^ - 



103 



121 



250 140 



225 



103 



/ 221 / 235 

ai v 222 r 



210 ^5^^ 
221, 223 5M»ft 
225,235 ^V^^ M£l£ 
B* 231 



^tzS 33 ? 230^ p-107 233 »2*Wft«M* 



i M05 



250 ftmmmmmmm 



101 



102 106 



(b) 




[014] 

[Ell 6] 
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[El 1 9] 



1806 

mtmm 



lsio mm 



1808 mztmm 




1802 mitmm 



1804 



1805 Pfl^l^J 



(51) Int. CI. 7 
GO 9G 
HO 1 L 



3/30 
21/762 
21/8238 
27/092 
27/08 
27/12 



3 3 1 



F I 

H0 1L 27/12 
29/78 

G 0 9 G 3/28 
H 0 1 L 21/76 
27/08 
29/78 



c 

6 2 6 B 

J 

D 

3 2 1 F 
6 2 1 



F 9 — A (#%) 5C080 AA05 AA06 BB05 DD25 DD26 

DD27 FF11 JJ03 JJ04 JJ06 
JJ07 

5F032 AAOl AA13 AA34 AA44 AA78 

CA17 CA24 DA02 DA03 DA25 

DA34 DA43 DA53 

5F048 AA09 AB10 AC04 BA16 BF02 

BF07 BF16 BF17 BG14 

5F110 AA15 BB01 CC02 DD05 DD06 

DD13 DD22 EE31 FF02 GG02 

GG06 GG12 GG60 HL03 HL04 

HL06 HL11 HL23 HL24 HM15 

NN03 NN04 NN22 NN23 NN24 

NN35 NN36 NN62 NN65 QQ19 



